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NOTICEi  WHEN  GOVERNMENT  OR  OTHER  DRAWINrQS,  SPECtFICATJOHG  Oil  OTHSR  DATA 
AREUSED  for  any  purpose  OTHER  THAN  IN  CONNECTION  WTfH  A DEFINTTEI.Y  RELATED 
GOVERNMENT  PROCUREME>T  OPERATION,  THE  U.  S.  GOVERNMENT  THEREBY  INCURS 
NO  RESPONSIBILFTY,  NOR  ANY  OBLIGATION  WHATSOF’/ER:  AND  i"HE  FA.CT  THAT  THE 
GOVERNMENT'  MAY  HAVE  FORMULATED,  FURNISHED,  OR  LN  ANY  WAY  SUPPLIED  THF 
SAID  DRAWINGS,  SPECIFICATIONS,  OR  afHER  DATA  IB  NOT  TO  BE  REGARDED  BY 
IMPLICATION  OR  OTKERVTSE  AS  Ui  ANY  MANNER  UCFNSiNG  THE  HOLDER  OH  ANY  OTHER 
PERSON  OR  COiSPOHAT'/ON,  OR  CONVEYING  RIGHTS  OR  PERIOSSIOK  TO  MANUb  ACTUHK, 
USE  OR  SELL  ANY  PATENTED  INVENTION  THAT  MAY  IN  ANY  WAY  BE  RELATED  THERKTO 
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NOTTCKS 


When  Gt)vo7'umerit  drav/ing'8>  apeciiicationa,  or  other  data  are  used 
rrji’  riuy  piirpoae  oUicr  than  in  connection  with  a definitely  related  Govern- 
meni.  procurement  operation,  the  United  States  Government  thereby  incurs 
no  responsibility  nor  any  obligation  whatsoever;  and  the  fact  that  the 
Governrneni  may  have  formulated,  furnished,  or  in  any  way  supplied  the 
said  drawings,  specifications,  or  other  data,  i«  not,  lo  be  regarded  l>y  Im- 
plication or  otherwise  as  in  any  manner  licensing  the  holder  or  any  other 
person  or  corporation,  or  conveying  any  rights  or  pormisslort  to  rnanu- 
facLuro,  ubc,  or  sell  any  patented  invention  thsi  Uisy  in  any  way  be  re- 
iuted  thereto. 

The  information  furnished  herewith  is  made  available  for  study 
upon  the  understanding  that  the  Government's  pcoprieiary  interests  in  and 
relating  thereto  shall  not  be  impaired.  U i.s  desired  that  the  Office  of  the 
Judge  Advocate,  Wright  Air  'Ctevelopment  Center,  Wright  -Patteraon  Air 
Force  Base,  Oliro.  bo  prornp'tly  tiolifted  of  any  apparent  conflict  beiween 
ihc  Government's  proprietary  interoBt.s  .-ind  those  of  others. 

The  U.  S.  Government  j,a  absolved  from  any  litigation  w^hlch  rney 
ensue  fiom  the  Contractor’s  Infringing  on  the  foreign  palent  rights  which 
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may  be  involved. 
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FOKEWOFiD 

Thi  ' in  the  sixth  interim  report  submitiec!  under  Contract- No.  AF 
33{GOO)-2-2B6l , Expenditure  Order  No.  R-112-18  SB*862,  Miniaturised 
High -Efficiency  H-F  Filters. 

The  program  is  being  directed  by  Mr.  C.B.  Winston  of  W^right  Air 
Dovelopincal  Center,  Directorate  of  Laboratories,  Components  and 
Sy:-items  Laboratory.  The  work  covered  by  this  report  was  performed 
under  the  diroci  aupervUion  of  Mr.  Nrcdel  Ergul,  Project  Engineer 
at  Balro  lUfaearrh  Laboratori('H  .md  Dr,  Seymour  Edolburg,  Head  of 
I he  I-Uoci  ronlc'.i  Division. 
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ABSTRACT 

This  report  contains  a discussion  of  investigations  being  conducted 
on  r-f  inters  and  their  components.  This  period  is  primarily  a con- 
struction period  accompanied  by  experimentation  with  some  theoretical 
invesligaiione  of  certam  phases  of  the  work.  The  rosulta  of  the  investi- 
gations are  also  presented. 

We  arc  investigating  v/hich  type  of  filler  design  i.s  to  bo  used  in 
constructing  the  low-pass  filtor  with  a cutoff  frequency  of  30  me.  The 
best  type  of  filtor  design  for  the  low -pass  13U0  me  filun’  i.s  also  being 
investigated  with  emphasis  on  both  electrical  performance  and  physic.'xl 
compactness. 

Low-pA8B  fiiterg  with  cutoff  friKjuenc icH  at  190  me,  275  me  and 
400  me  are  under  construction.  Construction  of  the  final  minialuri/,od 
model  of  the  high -pass  2800-mc  fiiter  has  been  eoropleteri. 

With  respect  to  the  variable~f^^  fiUerb,  a new  approach  to  the 
shielding  problems  has  been  found  which  appears  to  have  inleresUng 
possibilit  ie,-..  Ways  of  vai-ying  the  it\',p!'danr'cw  at-c  noiv  he.ng  investigated. 
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PURPOSE 


The  purpose  of  this  progra.m  >h  the  dev'elopmont  of  a series  of  min- 
iaturized. high-efficioucy.  r-f  filters  to  be  used  in  f'onjunction  with  the 
antennae  of  various  receivers  and  transmitters  for  suppression  of  spuri- 
ous ladiations  and  harmonics.  In  particular,  the  following  units  are  to 
be  designed  ano  constructed. 
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the  yiop  bund,  and  physical  size  to  be  held  to  a ixunimurn.  Detail  re.r:(Uirementa 
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■rtcUiding  power  cjitirsg  and  impedance  are  forth  In  Exhibit  VVCKS  r)3-49 
dated  27  May  1952 

During  the  sixth  quarterly  period,  development  work  was  continued 
according  to  the  general  procedures  outlined  in  the  Fifth  Interim  Report. 

In  particular,  the  work  tjicluded;  (1)  conatruction  of  experimental  models 
of  filters  with  cutoff  frequencies  of  1.0  me  and  30  me,  (2)  congtruction  of 
low -pass  filters  with  cutoff  frequencies  from  ISO  me  to  400  me;  i‘3>  final 
testing  of  the  high-pass  2600-mc  filter;  (4)  design  and  experimentation  for 
the  low-pass,  1500-mo  filter,  (5>  continued  thoorerical  and  experimental 
investigation  of  variable  f^  filters. 

HIGH-PASS  1,8-MC  FILTER 

The  miniature  high-temperaturc  capurltora  iindet  order  have  been 
delivered  and  an  experimental  model  using  IheHO  components  and  specially 
constructed  miniature  inductors  wound  on  po-v tiered  iron  toroids,  has 
been  built.  The  attenuation  charactertatlcs  of  thin  unit  are  shown  in 
figure  i, 

This  experimental  model  will  now  be  miniatur.lx.ed  and  the  minia- 
turised unit  constructed  inside  a tube  with  an  ouiaide  diajnoicr  of  i 1/4 
inchen  an<3  an  overall  length  ol  lees  than  arven  iiK  >u,'fci.  I’lic  performance 
of  the  miniatu rived  unit  at  high  temperature  is  e.xpecte  be  very  close 
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to  its  performance  at  room  tempcraiure  Results  of  hijjh -temperature 
performance  tests  ncjw  being  made  will  be  reported  in  our  ne:<t  montbly 
letter. 

LOW -PASS  30-MC  FtLTEK 

Transmission  line  filters  with  cutoff  frequencies  in.  the  30-nic  re- 
gion, althougli  efficient,  hccarm.*  rather  large  and  bulky  in  overall  physi- 
cal dimensions.  For  this  ren.son  a design  using  lumped  parameters  would 
be  preferable  if  .sati.yfactory  fUtor  performance  can  be  n-iainraiued.  An 
experimental  model  using  lumped  paranu;ter.s  had  been  previously  lieen 
c.or..st rut'ted,  as  reported,  (ta  p<‘rfurmance  whs  found  lobe  Hat Isfaclory, 
end  tho  unit  was  considered  to  merit  miniatuH/.n! ion  VVa  iiavp  therefore 
begun  const  ruct ionai  dof.ail.'i  for  a rniniaturi/.ed  fln;t!  model,  which  wiH 
then  ba  tentod  tmder  high  and  tow  temperature  ronilition.s 

LOW-PASS  Fa/nO<S  with  from  tfiO  MC  TO  400  MC 

b iw-panw  f.Uler:i  with  cutoff  frequencies  it  190  me,  275  me  and 
•iOh  me  arc  under  con?dructlnn.  During  the  past  peHori,  some  weak  points 
in  the  mechanical  design  have  bcun  corrected,  special  conaideration  being 
given  to  compact neas  and  ruggednoss  of  th<-  uibt.s. 
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One  HorioiiS  rfseehanicat  design  consideration  has  been  to  incorpo- 
rale  imo  the  arjts  preventive  and  coxnpenaative  measures  to  overcome 
fhe  relative  differenr e.<§  of  exp»fn«[«lon  of  its  various  parts  at  high  tempera- 
turoB.  ThC!  units  have  been  so  designed  that  their  operation  is  not  much 
affected  at  200®C.  it  Is  estimated  that  me  cutoirf  frequency  wi.U  shift  only 
a few  percent,  at  that  temperature.  The  performance  of  this  filter  at  high 
temperature  Is  nov/  being  investigated. 

HIGH -PASS  2f.OO-MC  FILTLH 

Con.<,!'. ruction  of  the  final  mjniaturl'cd  mo-Jcl  has  been  completed. 
The  unit  Ls  now  being  tested  ’.it  botli  high  nnd  low  Icmpcruturea. 

LOW  - PASS  1 5U0  - MC  FILTE  H 

Filters  with  cutoff  frequencies  below  600  me  and  thoue  with  cutoff 
fi'ei'Ucncics  above  20U0  me  show  fundamental  differences  of  design.  Since 
ihe  1600-me  cutoff  filter.s  fall  between  those  two  catagorieR,  we  are  in- 
vestigating ihe  advantages  of  both  types  of  design  before  making  our 
choice . 

We  have  con.struoted  a unit  using  transmission  lines  and  lumped 
puramorers,  which  will  be  tested  at  200®C.  A design  incorporating  trans- 
mission line  sections  with  discont inu itics  is  also  being  investigated.  The 
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final  decision  on  design  will  depend  on  results  obtained  from  our  in\"esti- 
gations.  Both  optimum  performance  and  phynical  compactness  will  be 
'oneidered. 

VARI/vBLE-F  FILTERS 
c 

Most  of  our  efforts  have  been  concentrated  on  improving  the 
transmisBicn-line  series  arms  of  the  filter.  As  mentioned  in  our  pre- 
vious reports,  difficulties  have  been  encountered  due  to  the  radiation  of 
the  trananii.ssion  linos  During  the  past  month,  this  has  been  eliminated 
by  u.sing  a different  approach  to  the  shielding  problem.  Except  for  a 5-tib 
hump  ino  wider  than  8%  of  the  total  pass  bund)  before  cutoff,  the  new 
attenuation  characteristics  curve  adh<>rcd  very  closely  to  that  predicted 
by  theory.  The  insertion  loss  was  low,  for  the  most  part  under  1 db; 
the  aitenuaUon  of  the  atop  band  was  measured  up  to  three  times  the  cut  * 
oT  frequency  and  whe  found  to  be  over  80  tlbs.  Furthermore,  the  rise 
from  cutoff  to  60-db  attenuation  was  within  10  percant. 

Later  exporlmcnlation  revealed  that  the  hump  in  the  curve  near 
cutoff  was  caused  by  Incorrect,  series  arm  impedances  and  could  be 
eliminated  by  careful  adjustment. 
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Since  ihi;.  now  upproa<-h  f.howed  5ur.h  great  pcjo,  ib;!iiiea,  a prac- 
tical wa.y  of  varying  '.lie  impedances  vvill  be  studied  and  an  aLtempJt  made 
to  c'onsiruc't  a working  model. 

CONCLUSIONS 

There  are  several  distinct  types  of  filler  design  which  together 
cover  the  frequency  range  of  the  exhibit.  These  types  of  design  have 
been  invastignlcd  and  experimental  modeis  have  been  built. 

The  remaindor  of  the  program  calls  for  the  construction  of  final 
model M of  some  of  these  types  ns  namplea  for  the  exhibit.  .All  units  are 
being  carefully  constructed  and  ruggedi'/ed  to  meet  the  environmental 
condiiiotuj.  The  building  phase  will  be  accompanied  by  uereesary 
experurientation. 

PUCXNIAM  FOn  THE  NEXT  INTERVAL 

i Uepreaentative  models  of  high-p;is.s  and  low-pass  filiei's  will 
be  built  and  tested  at  200  degrees  Ccntigr.ido  One  model  will  be  of  the 
all  luinpcd-par'ametcr  iy]>o,  one  of  the  dl-stribulcd  parameter  type  and 
one  of  the  combined  lun\ped  and  distributive  types.  Resuita  of  the  tests 
will  be  reported  tn  our  monthly  report.s. 
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2.  Work  will  be  rontinue^'t  on  rr. miaturieing  iruo  Vinai  form  the 
high-pass  filters  ap  to  400  me. 

.3  With  respect  to  the  vwriable-f  filters,  further  theoretical  and 

c 

experimonial  work  will  be  done  on  the  shielded  series  arm  configuration. 


Approved  by; 


Scymoi! 
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Fropa  f'o4  by; 


Because  of  our  linuled  ?<uppiy,  you  are  requested  to  return  this  copy  WHEN  IT  HA:>  SERVED 
YOUR  PURPOSE  so  that  it  may  be  made  av.ulabie  to  other  requesters.  Your’  cooperatiun 
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KOTICS:  WHEN  GOYERNMENT  OR  OTHER  DRAWINGS,  SPECIFICATIONS  OH  OrRER  DATA 

FOR  ANY*  PtmPOSE  OrHEH  THAN  XN  CONNECTION  WITH  A DErimTELY  RELATED 
GOVERNMENT  PHOCURFMENT  OPERATION.  THE  U.  8.  (jOVEKNMtN’i'  ‘iHERLi^/  iiWCurtS 
NO  RESPONSIBILITY,  NOR  ANY  OBLIGATION  W'HATSOEVER;  AM?  THE  FACT  THAT  THE 
GOVERNMENT  MAY  HAVE  FORMULATED,  FURNISHED,  OR  IH  ANY  WAY  SUPPLIED  THE 
SAID  DRAWlNCfS,  SPECIFICATIONS,  OR  OTHER  DATA  IS  NOT  TO  BE  REGARDED  BY 
IMPLICATION  OH  OTHERWISE  AS  IN  ANY  MANNER  LICENSING  THE  HOIDER  OR  ANY  OTHER 
PERSON  OR  CORPORATION,  OR  CONVEYING  ANY  RIGHTS  OR  PERMISSION  TO  MANUFACTURE, 
USE  OR  SELL  AIfY  PATENTED  im'ENTION  THAT  MAY  IN  ANY  WAY  3E  RELATED  THERETO. 
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